A 21-year-old womanpresented with acute progressive dyspnea. Chest computed tomography (CT) revealed diffuse bilateral infiltrates.
Introduction
Acute eosinophilic pneumonia (AEP) is characterized by eosinophilic infiltration in the lungs, respiratory distress, a rapid therapeutic response to corticosteroids and the absence of relapse (1) . It has been proposed that AEPis associated with cigarette smoke (2, 3) . However, there has been no histological evidence after a cigarette-smoking challenge test to support that cigarette smoke causes AEP(CS-AEP). Shintani et al reported that tolerance develops to repeated resumption of smoking cigarettes in CS-AEP cases (3) . But it is unclear whether eosinophils are attributed to the mechanismof tolerance. We present here a diagnostically challenged case of CS-AEPfollowed by bronchoalveolar lavage (BAL) and transbronchial lung biopsy (TBLB).
Case Report
A 21-year-old woman had started smoking (20 cigarettes per day) 13 days before admission and had developed a productive cough, dyspnea and fever 3 days before admission. On admission, she was cyanotic and febrile (38.2°C). Her peripheral WBCcount was 10,600/jLil, with 76.8% neutrophils and 6.3% eosinophils. Serum C-reactive protein (CRP) was 8.4 mg/ dl. Total serum IgE was 38 IU/ml, and antigen-specific IgE against Aspergillusfumigatus or Candida was negative. The results of serum Trichosporon mucoidesand asahii tests and viral antibody tests were all negative. Arterial blood gas determination on room air revealed a pH of 7.42, PaO2 of 51.1 mmHg,and PaCO2 of 41.3 mmHg. Chest computed tomography (CT) revealed diffuse bilateral pulmonary infiltrates and mild pleural effusions ( Fig. 1, Fig. 2 ). The BAL fluid (BALF) contained 78% eosinophils and 8% neutrophils. Immunophenotypic analysis of BALFlymphocytes revealed that the CD4/ CD8 ratio was 5. 1 ( Table 1) . Cultures of BALF proved negative for bacteria and fungi. TBLBspecimen on the second day demonstrated eosinophilic pneumonia, but no granuloma or angitis ( Fig. 3 ). She met the criteria for the diagnosis of acute eosinophilic pneumonia (AEP) proposed by Allen et al (1) . She was given intravenous methylprednisolone ( 1 ,000 mg/day for three continuous days). Her condition promptly improved, showing a decrease in pulmonary infiltrates and normalization of serum CRP. However, the percentage of peripheral blood eosinophils, 6.3% on admission, increased gradually to 22.6% on the 24th hospital day, and subsequently decreased to 13.6% afterwards. Achest radiograph showedcomplete resolution of abnormalities and the patient was discharged on the 29th hospital day.
On Day 62, i.e., in the recovery phase, the patient had neither symptoms nor fever. The CTshowed normal findings. The laboratory data, including peripheral WBCcount, neutrophils, eosinophils and serum CRP, were within normal range. The results of pulmonary function tests and BALFexamination were also normal ( Table 1 ). sinophilic pneumonia. But CT findings ( Fig. 5 ) and the results of pulmonary functional tests were normal after the test. Six months later, the results of pulmonary function tests including spirometry, arterial blood gases, measurement of diffusing capacity and chest radiograph were normal and she had no symptoms, although she had continued smoking 10 cigarettes a day.
Acute Eosinophilic Pneumonia Due to Smoking

Discussion
This patient met the criteria for the diagnosis of acute eosinophilic pneumonia (AEP) proposed by Allen et al (1) . It is also important to exclude infections that can present acutely with pulmonary eosinophilia, such as Pneumocystis carinii infection and Aspergillus pneumonia. No pathogenic organisms were detected in any samples obtained from our patient. Some authors (4-7) have reported AEPassociated with CS. To assess the validity of this diagnosis, we reviewed 21 reported cases of CS-AEP from 1989 through 2001. Amongthem, 8 cases were diagnosed based on the positive challenge test ( Table  2 ). The mean age of the patients of CS-induced AEPwas 19.3 years old. The development of the symptomswas a mean 14.3 days after initiation of smoking. Serum WBCand CRPwere As mentionedabove, we supposed that eosinophils in both the lung tissue and BALFmight increase, but the patient would not develop any symptomsand would present no significant chest radiographic findings after the CS challenge. We, thus, challenged our patient with CS under informed consent. The results indicated that the challenge with CS induced slightly abnormal laboratory findings and the evidence of eosinophilic pneumonia, which was documented by BALFand TBLB findings, but without symptoms, respiratory function abnormalities or remarkable chest radiographic findings. This is the first report showing direct evidence that in CS-induced AEPthe increase of eosinophils in both BALFand TBLBdevelops without significant radiographic findings whenpatients start smoking cigarettes again.
Moreover, six months later, the results of pulmonary function tests and chest radiograph were normal and she had no symptoms, although she had continued smoking 10 cigarettes a day. Someauthors previously reported that tolerance developes in CS-induced AEP ( Table 2 ). This patient also showed the tolerance to repeated resumption of smoking cigarettes. The mechanismof tolerance remains unknown.Shintani et al speculated some possible mechanisms; desensitization to repeated resumption of smoking cigarettes, and the interaction of virus infection and/or given drugs with cigarette smoke (4) . In this case the CD4/CD8 ratio of lymphocytes and the percentage of neutrophils in BALFafter challenge was decreased compared with those at the onset, while the percentage of eosinophils in BALFafter challenge was muchthe sameas that at the onset. Fujimura et al showed that the CD4/CD8ratio of lymphocytes in the BALFfrom patients with AEPwas increased compared with those from normal subjects and patients with chronic eosinophilic pneumonia (CEP) and drug-induced eosinophilic pneumonia (drug-EP) (14) . It is suspected that the increase in CD4/CD8ratio at onset indicates induction and/or development of an allergic reaction via an activation of helper T-cells. On the other hand, the decrease in CD4/CD8ratio after challenge mayindicate an activation of suppresser T-cells by repeated resumption of smoking cigarettes. Fujimura et al showed that the number of neutrophils in BALFfrom patients with AEP was increased significantly compared with those from normal subjects and patients with CEP and drug-EP (14) . They suspected that the inflammatory cell profile in the lungs of patients with AEP might be characterized by the intensive inflammatory cell infiltration, especially the neutrophil infiltration (14) . These indicate that the eosinophils accumulated in the lungs may not be cytotoxic or pathogenic in CS-induced AEP. Ishiura et al reported that in vivo airway eosinophils accumulation did not worsen asthma physiology, i.e. bronchial responsiveness and allergic bronchoconstriction, in guinea pigs (15) . Therefore, we speculate that eosinophil may not play a key role in the development of CS-AEP. We did not examine the cytokine profile in BALFin this case. Further studies are needed to elucidate the role of eosinophils and lymphocyte subpopulations in the development of CS-AEPand the tolerance to repeated cigarette smoking.
